XperGuide
Osteoid osteoma
XperGuide Fluoroscopy Cryotherapy a b s t r a c t Osteoid osteoma represents 10%-12% of all benign bone tumors, and is composed by osteoid tissue and reticular and immature bone tissue. Acetabular involvement is very rare ( ≤1%).
In this case report, we describe the treatment of an osteoid osteoma of the acetabulum of a young man using cryotherapy under fluoroscopic guide with the new XperGuide system which is used to reduce X-ray radiation dose and to have a more accurate localization of the lesion compared to computed tomography-guided or surgical ablation. 
Case report
A 35-years-old male presented to the Department of Radiology of our Institution with left hip nocturnal pain appeared 9 months before. He described the pain as relived by salicylates and increased during night time.
In a previous magnetic resonance imaging (MRI) of the hip, a hypointense lesion in T1-weighted images on the left acetabulum was noted ( Fig. 1 ).
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A computed tomography (CT) was performed showing a bone lesion with a hyperdense central nidus surrounded by sclerotic reactive bone. These features were consistent with osteoid osteoma [1, 2] ( Fig. 2 ) .
After multidisciplinary evaluation and with the patient's written informed consent osteoid osteoma was treated with cryotherapy using the XperGuide (Philips, Best, The Netherlands) system using a Diagnostic 5 tilt fluoroscopic system (Philips, Best, The Netherlands). Patient was treated in surgical aseptic conditions, under local anesthesia with lidocaine 4 mL and periosteal anesthesia with naropine 7.5% 4 mL.
The patient was positioned supine with arms crossed on his head. After disinfection of the skin, the region to be treated was isolated using sterile telerias.
Then a 180 °rotational acquisition was performed on the pelvis to obtain images in axial, coronal, and sagittal planes and 3-dimensional reconstructions, where the interventional radiologist marked the lesion to be treated and the access point of the needle on the patient's skin.
The XperGuide software, therefore, automatically traces the trajectory that the operator must follow to reach the lesion. The trajectory is displayed as a green line ( Figs. 3 and 4 ) .
Under fluoroscopic guidance the operator introduces a Jamshidi trocar (13 G) following the guide traced by the software to reach the nidus of the lesion. The trocar stylet is removed and a cannula was inserted coaxially to perform a biopsy ( Fig. 5 ) . Biopsy specimen was interpreted after the cryoablation.
Subsequently, the cryoablation needle (Cryoprobe) is inserted coaxially. Three freezing cycles (10 minutes each) and 3 thawing cycles (5 minutes each) were performed ( Fig. 6 ) . The trocar was removed and careful skin disinfection was performed with compressive band placement. Postprocedural CT examination, performed after 2 months revealed the complete disappearance of central nidus, with a residual surrounding sclerotic reactive bone ( Fig. 7 ) .
After a period of 6 months, no recurrence of symptoms was reported by the patient.
Discussion
Osteoid osteoma is a benign bone tumor, described for the first time by Jaffe in 1935 [3] . It represents 10%-12% of benign bone tumors; it usually affects individuals during the first 3 decades of life, with predominance in males [4] . It is characterized by the presence of a central hypervascular nidus which may calcify and a mixture of mineralized osteoid spans whose size does not exceed 15 mm. An osteosclerosis reaction may surround the nidus.
Osteoid osteoma usually localizes in the diaphysis of long bones near the metaphyseal junctions, especially in lower limbs [5] . Clinical characteristics are night pain relieved by salicylates. In our case, the symptoms were typical and associated with lameness. The pain is probably related to high levels of prostaglandins in the nidus [6] .
Conventional radiographs can show intracortical lacuna, containing sometimes a punctuated matrix surrounded by a sclerotic reaction. In juxta-articular forms, the peripheral reaction is low and there is often a synovial thickening revealing intra-articular effusions, which can mislead the diagnosis [7] . In the case of our patient, plain radiographs did not highlight the lesion.
CT is the gold standard for diagnosis because it provides thin sections of 1-2 mm thickness [8] and, in this case, confirmed the diagnosis of osteoid osteoma.
The use of MRI can be justified especially in cases of unusual localizations, such as juxta-articular or intramedullar. With MRI not only the nidus but also the inflammatory reactions in the bone marrow and surrounding soft tissue can be depicted. The use of dynamic sequences after gadolinium injection improves the sensitivity of MRI (92%) making it similar to that of CT [9] .
Treatment of osteoid osteoma is usually surgical. Bloc resection has been the standard therapy for the past several years. Issues in the nidus identification with imaging techniques, result in a wide bone resection compared to the small size of the lesion. Open surgical treatment is effective when the nidus is resected completely, but remains a relatively invasive technique weakening the bones, especially long bones, which can imply the use of bone graft or internal fixation osteosynthesis and postoperative immobilization [10] .
Percutaneous treatment of osteoid osteoma is gradually replacing surgery due to advances in CT imaging techniques and development of percutaneous surgery tools which are applicable in the vast majority of locations of osteoid osteoma. These tools, such as the XperGuide system we used, allow intraoperative control of needle placement with high accuracy, lower complication rates, faster recovery, radiation dose reduction, and probably a reduction in recurrences [11] .
XperGuide enables the operator to see the trajectory of the needle in real-time along a user-defined trajectory. The live fluoroscopic image is superimposed on the images of the soft tissues and constitutes a live 3D guide.
It is possible to plan the needle trajectory in 2 ways: drawing a virtual trajectory or defining the entry and arrival points on different XperCT, RM, or TC layers. XperGuide automatically calculates the optimal arc projections and parallax. It also supports multiple needle trajectories. XperGuide also adapts in real-time to changes in angulation and rotation of the C-shaped arc, of the field of view and of the source-image distance.
The mean fluoroscopy time was 4.3 minutes, with a DAP of 13.4 Gy * cm 2 .
This finding, according to the literature [12] , demonstrate that cryotherapy under fluoroscopic guide, using the XperGuide system expose the patient to a reduced radiation dose compared to traditional CT systems compared to conventional CT.
Histological evidence of the presence of a nidus within the resected bone core is reported in 50%-100% of cases [13] .
Pain usually disappears after 24 hours in most cases, but it may persist for a month [14] ; in this patient we had a complete disappearance of pain after 36 hours.
Conclusion
Cryotherapy under fluoroscopy with the new XperGuide system can be considered a useful tool for the treatment of osteoid osteoma because of the combination of real-time needle orientation and spatial resolution. It allows perioperative control with high precision, lower complication rates, low xray radiation dose [12] and reduced postoperative times for recovery.
